Abstract
Earlier studies regarding possible primary immune disturbances participating in the pathogenesis of Crohn's disease yielded conflicting results. Peripheral blood lymphocyte subsets and lymphocyte proliferative responses to five soluble recall antigens and to the polyclonal stimulator phythaemagglutinin were therefore measured in 17 patients with active Crohn's disease, before and six months after surgical resection of the inflamed intestine and in 16 healthy controls. Lymphocyte proliferation in response to all five recall antigens was significantly lower in patients than in controls. No significant differences with controls were detected after surgery. Addition of indomethacin to phythaemagglutinin stimulated lymphocyte cultures had a stronger proliferation enhancing effect in patients than in controls, resulting in comparable proliferative responses in both groups. When both indomethacin and prostaglandin E2 were added, inhibition of reactivity by prostaglandin E2 was stronger in patients' cultures. This suggests a higher sensitivity to inflammatory prostaglandins in Crohn's disease. The degree of lymphocyte stimulation by antigens correlated positively with the percentage of circulating memory T cells (CD 45 RA-) . The percentage of activated (HLA-DR+) CD8 cells was higher in patients than in controls. The CD4/CD8 ratio, which was not significantly different between patients and controls, correlated significantly with disease activity and characteristics, even in the postoperative phase. These findings suggest that immune abnormalities in Crohn's disease fluctuate with and are probably secondary to inflammatory activity. (Gut 1994; 35: 1728-1733)
Crohn's disease is a chronic inflammatory bowel disease of unknown origin. Hypotheses regarding possible pathogenetic mechanisms include infectious agents such as mycobacteria, autoimmune dysfunction perhaps based on 'molecular mimicry' with bacteria or bacterial products, 'vasculitis', with the endothelial wall as the primary target of the immune attack, permeability disorders of the intestinal mucosa, possibly genetically mediated, and primary immune dysfunctions, especially with regard to immunological suppressor mechanisms. 1A
None of these hypotheses have been firmly proved to date. Much more has been shown about the amplification of the inflammatory response involving the arachidonic acid cascade, cytokines such as interleukins and interferons, oxydative radicals, and the complex interaction of various subpopulations of lymphocytes, specifically T lymphocytes, which seem to orchestrate the destructive inflammatory processes. [5] [6] [7] [8] The 
TI=terminal ileum, C=colon. Preoperatively, the proliferative response to the two bacterial antigens streptokinasestreptodornase (p=0-014) and tetanus toxoid (p=0 024) and to three different concentrations of phythaemagglutinin (p=0007, 0-008, and 0 019 respectively) was significantly lower in patients with active Crohn's disease than in controls (Figs 1 and 2) . Responses to the viral (CMV and herpes) and the fungal (candida) recall antigens were lower in patients than in controls, but this difference was not statistically significant. Within the patient group, there was a correlation between disease activity and reactivity to candida (p=002 responses to the five recall antigens (Fig 5) .
could be detected between the endoscopic recurrence score and the level of lymphocyte reactivity.
EFFECT OF INDOMETHACIN AND PROSTAGLANDIN E2 ON LYMPHOCYTIC REACTIVITY
The low proliferative responses to phythaemagglutinin were further explored by studying the effect of indomethacin and of prostaglandin E2 (Fig 3) . Indomethacin, which blocks monocyte prostaglandin production,
Discussion
Our results clearly showed that Crohn's disease patients before surgery had significantly lower lymphocytic reactivity, when measured by means of proliferative responses to recall antigens and phythaemagglutinin, than matched control subjects. This decreased reactivity disappeared after surgical resection, although a slight, not significant difference between patients and controls persisted. The finding that the immune abnormalities are more pronounced in patients having an active Endoscopic score after resection Figure 4 : Correlation between disease activity score, disease characteristics, and endoscopic recurrence score (see Table Ifor definitions) and CD4/CD8 ratio. p Values calculated with Spearrnan rank test. prostaglandins. There may also have been a We tried to explain the diminished immune higher activity of prostaglandin producing competence in Crohn's disease patients by suppressor cells in cultures from Crohn's measuring lymphocyte subsets. The most disease patients, but prostaglandin production significant finding regarding the subsets was was not routinely measured in our study. It that the proportion of activated suppressor/ indeed has been shown extensively that cytotoxic CD8 cells (CD8 HLA DR') was intestinal inflammation is accompanied by an higher in patients than in controls, which may increased prostaglandin production, which can be one clue to explain the altered immune be measured in stool, venous blood, and rectal reactivity. '8 This activation of peripheral blood mucosa,24 25 and it was suggested that the and also of intestinal lamina propria lympho-decreased lymphocyte responsiveness may be cytes was shown before by Pallone et 
